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(57) [Abstract] 

[Problems to be Solved by the Invention] 

conductive paste which is superior in solderable is offered. 

[Means to Solve the Problems] 

Including binder and conductive powder, at same time shape 
of the conductive powder being abbreviation spherical shape, 
tap density conductive paste e where 4.5 -6.2 g/mm 3 and 
relative density are 50 - 68% 

[Claim(s)] 
[Claim 1] 

Including binder and conductive powder, at same time shape 
of the conductive powder being abbreviation spherical shape, 
tap density conductive paste e where 4.5 -6.2 g/mm 3 and 
relative density are 50 - 68% 

[Claim 2] 

conductive powder, exposing portion of copper powder or 
copper alloy powder, surface being summary silver, sheath it 
is done, conductive paste e which isstated in Claim 1 where 
at same time shape is theabbreviation spherical shape 

[Claim 3] 

conductive powder, aspect ratio average particle diameter of 1 
- 1.5 and major diameter with copper powder or copper alloy 
powder of 1 - 20;mu m, conductive paste Q which is stated in 
the Claim 1 or 2 where at same time exposed surface area of 
copper powder or copper alloy powder iseven 10 - 60% 
abbreviation spherical shape conductive powder 

[Claim 4] 

proportion of conductive powder and binder, vis-a-vis solid 
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component of conductive paste with weight ratio, conductive 
powder: binder 88: 12 - 96.5: 3.5 conductive paste c which is 
statedin Claim 1 , 2 or 3 which is 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is used directly does soldering as electronic 
part* circuit metallization material* electrode material* 
conduction joining material, it regards thepossible conductive 
paste . 

[0002] 

[Prior Art] 

As stated in 42 - 4 Claim 6 of electronic material* 1 994 
October number, making use of the gold* silver* copper* 
carbon or other electrically conductive powder, mixing to 
paste to that including binder* organic solvent and according 
to need additive,it produced conventional conductive paste. 

Especially, with field where high electrical conductivity is 
required, gold powder or silver powder was used generally. 

[0003] 

conductive paste which contains silver powder from fact that 
electrical conductivity issatisfactory is used for formation of 
printed circuit board* electronic part or other electrical 
circuit and electrode, butas for these when electrolysis 
impression is done under atmosphere of the heat and 
humidity, electrodeposition of silver which is named 
migration in electrical circuit and electrode occurs and 
deficiency that occurs between of electrode orbetween 
metallization does shunt. 

Whether measure in order to prevent this migration is done, 
several the application does moisture-proofing paint in 
surface of conductor or or other measure which adds 
nitrogen-containing compound or other corrosion inhibitor to 
conductive paste is examined, but it was not something where 
sufficient effect is acquired. 

[0004] 

In addition, to obtain satisfactory conductor of continuity 
resistance, blended amount of silver powder you must 
increase, there was a deficiency that from factthat silver 
powder is expensive also conductive paste becomes 
expensive. 

If silver sheath copper powder is used, be able to improve 
migration, if this is used,it means that inexpensive conductive 
paste is acquired. 
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14, Hy&<«»l=ifit^*J«lc-r*J&S4<fc 



But when silver sheath and to be thick sheath is done in 
uniform,there is not a improvement effect of migration. 

Furthermore there was a deficiency that to coating of 
conductive paste which isacquired, soldering is applied is not 
possible directly . 

In addition when it solders in conductive paste which uses 
silver powder, therewas also a deficiency that silver eating 
happens, cannot do connectingin fully. 

[0005] 

On one hand, as for conductive paste which uses copper 
powder, because oxidation of copper after thermosetting is 
large, oxygen and copper powder whichare included in air and 
in binder react, form oxidized film in surface, electrical 
conductivity decrease considerably. 

Because of that, oxidation of copper powder is prevented 
including the various additives, copper paste which electrical 
conductivity stabilizes is disclosed, but the electrical 
conductivity did not reach to silver paste , in addition was a 
deficiency even in the storage stability. 

Furthermore, in coating of copper paste which is acquired, 
with the conventional copper paste, there was also a 
deficiency that soldering is applied is notpossible directly . 

[0006] 

Until recently, because as for conductive paste of public 
knowledge, theaforementioned way soldering applies directly 
and is not possible, administering activation to coating of 
conductive paste, electroless plating it does, or after 
administering copper electroplating with coating as cathode,it 
soldered on copper surface. 

But, unless connection of interlayer of coating and copper 
plating issecure, it is not a practical. 

Therefore, if soldering possible conductive paste where it is 
not necessary toadminister electroless plating or electroplating 
is developed, because circuit forming processis shortened 
greatly, merit is large. 

[0007] 

Generally, soldering as done in copper foil, it is possible and 
but,cannot solder in coating of conventional conductive paste 
to do to also metal. 

As for this, binder is covered conductive powder, being 
because ratiowhich conductive powder exposes in coated 
surface is low with this state solderable is bad. 

In order to make kind of conductive paste where solder is 
attached; it isnecessary to make composition which is close to 
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[0010] 

1-1.5 atfftft(D¥Jfsltta4< 1-20/1 m 0>fflt» 

ontbmmufi io~6o%©B§«##tttrefc£ 

X\mm^:/U>^f)< 88:12-96.5:3.5 
[0011] 



copper foil not to limit. 

Namely, when conductive powder was inserted in a certain 
space, just volume fraction of gap where filling behavior of 
conductive powder is high, can make between conductive 
powder, it is to make kind of composition which binder 
occupies. 

Forms coating only of conductive powder in ideal and should 
havesoldered to that, but with only conductive powder 
problem occurs in thepoint of workability of reliability and 
paint film formation. 

[0008] 

[Problems to be Solved by the Invention] 

Invention which is stated in Claim 1 is something which 
offers conductive paste which is superior in solderable. 

Invention which is stated in Claim 2 % 3 and 4 is something 
which offers conductive paste which is superior in improved 
effect of solderable. 

[0009] 

[Means to Solve the Problems] 

this invention, including binder and conductive powder, at 
same time the shape of conductive powder being abbreviation 
spherical shape, tap density regards the conductive paste 
where 4.5 - 6.2 g/mm 3 and relative density are 50 - 68%. 

In addition, this invention is done, conductive powder, 
exposing portion of the copper powder or copper alloy 
powder, surface being summary silver, sheath regards 
conductive paste where at same time shape is abbreviation 
spherical shape. 

[0010] 

In addition, as for this invention, conductive powder, aspect 
ratio average particle diameter of 1 -1.5 and major diameter 
with copper powder or copper alloy powder of 1 - 20;mu 
m,regards conductive paste where at same time exposed 
surface area of copper powder or the copper alloy powder is 
10 - 60% abbreviation spherical shape conductive powder. 

Furthermore, as for this invention, proportion of conductive 
powder and binder, with weight ratio, conductive powder: 
binder 88: 12 - 96.5: 3.5 regards conductive paste whichis 
vis-a-vis solid component of conductive paste. 

[0011] 

[Embodiment of the Invention] 

Regarding to this invention, to designate conductive paste as 
composition which isclose to copper foil, conductive powder 
which you use for conductive paste uses the conductive 
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[0012] 
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[0013] 
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[0014] 



>14A<JS<&.&fg|»»A<fca. 
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»©Hfc, i»Wte*fl>jSj&*e> 10~60%(OtoH*< 
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[0016] 
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powder where filling behavior is high, it is desirable . 

shape being abbreviation spherical shape concretely, tap 
density 4.5 - 6.2 g/mm 3 and relative density 50 - 68% ranges, 
preferably tap density 4.9 - 6.2 g/mm 3 and the relative density 
makes 55 - 68% ranges, when it is less than 
above-mentionedrange, filling behavior is bad, because ratio 
of binder becomes high,is not desirable. 

In addition when above-mentioned range is exceeded, quite it 
isdifficult to produce conductive powder in inexpensive. 

[0012] 

Furthermore, tap density which is shown on description above 
threw the conductive powder of suitable amount to graduated 
cylinder, did 1000 time tapping, converting from volume 
which graduated cylinder after weight and 1000 time tapping 
whichare thrown shows, sought. 

In addition, it sought relative density, from next formula. 
[0013] 

[Mathematical Formula 1] 

relative density (%) = (tap density/density ) X fX 100 
However f is correction function with actual measured value . 
[0014] 

As for conductive powder, exposing portion of copper powder 
or copper alloy powder, the surface being summary silver, 
uses silver sheath copper powder or silver sheath copper alloy 
powder which the sheath is done, it is desirable , if it uses 
especially silver sheath copper alloy powder, it is desirable in 
point of oxidation prevention. 

Without exposing portion of copper powder or copper alloy 
powder, when it usesthose which sheath it does silver for 
entire surface, as solderable becomes bad, objective of this 
invention is achieved is a tendency which itbecomes 
impossible , there is a tendency where migration becomesbad. 

[0015] 

As for exposed surface area of copper alloy powder, 10 - 60% 
ranges are desirable from the oxidations electrical 
conductivity or other point of solderable* exposed part, 10 - 
50% ranges are more desirable, 10 - 30%ranges furthermore 
are desirable. 

[0016] 

copper powder or copper alloy powder uses powder which is 
produced with the atomization method, it is desirable , 
particle diameter when it is small, isdesirable, for example 
average particle diameter powder of 1 - 20;mu nu preferably 
1-10 ;mu m isdesirable. 
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[0017] 

sheath to do silver in surface of copper powder or copper 
alloy powder,there is a displacement plating* electroplating „ 
electroless plating or other method, from fact that thing and 
running cost where the adhesion force of copper powder or 
copper alloy powder and silver is high are inexpensive,sheath 
it does with displacement plating, it is desirable . 

[0018] 

As for coating amount of silver to surface of copper powder 
or copper alloy powder,range of 5 - 25 weight% is desirable 
migration resistance % cost, from electrical conductivity 
improvement or other point vis-a-vis copper powder or copper 
alloy powder, range of 10- 23 wt% furthermore is desirable. 

[0019] 

As for conductive powder when contact point is little, 
resistance is easy to becomehigh. 

Enlarging contact area of conductive particle, in order to 
obtain high electrical conductivity, giving impact to 
conductive powder, it deforms shape of particle in flat it is 
desirable, but as for conductive paste which uses flat 
conductive powder the conductive paste which uses 
abbreviation spherical shape conductive powder compared to 
viscosity becomeshigh. 

In order to lower viscosity, solvent of large amount should 
have beenmade to include, but when solvent of large amount 
is made to include,film thickness of coating after hardening 
decreases just volume fraction of the solvent. 

In addition coated surface in plane and a relief there is not in 
orderto require, if it should have ground, but when it grinds, 
because the film thickness becomes thin, it is not desirable. 

As for conductive powder which is used with this invention 
with above-mentionedreason, shape makes abbreviation 
spherical shape conductive powder. 

[0020] 

aspect ratio average particle diameter of 1 - 1.5 and major 
diameter uses conductive powder of rangeof 1 - 20; mu m, as 
abbreviation spherical shape conductive powder in this 
invention, it isdesirable , aspect ratio average particle 
diameter of 1 - 1 .3 and major diameter uses conductive 
powder of 1 - 10;mu m, furthermore it is desirable . 

Furthermore, it can measure average particle diameter as it is 
called in descriptionabove, due to laser scattering type particle 
size distribution measurement device. 

Regarding to this invention, as aforementioned device it 
measured makinguse of Mastersizer ("7 jpl 1 van supplied ). 
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[0021] 

aspect ratio in this invention is major diameter of particle of 
conductive powder and the ratio (major diameter/short 
diameter ) of short diameter. 

Regarding to this invention, as it mixes particle of conductive 
powder well in the curable resin where viscosity is low 
standing does and settling does the particle hardening resin 
that way, it cuts off cured product which itacquires in 
perpendicular direction, expanding shape of particle which 
appearsin cross-section with electron microscope, it observes, 
At least it seeks major diameter/short diameter of particle of 
one-by-one concerning the particle of 100, it makes aspect 
ratio with those mean. 

[0022] 

It is a distance of parallel line of two which here, short 
diameter, inorder to put between combination particle of 
parallel line of two which touches to outside of particle 
concerning particle whichappears in aforementioned 
cross-section, it selects, becomes inside shortest spacing of 
those combinations. 

On one hand, major diameter with parallel line of two of right 
angle direction, amongcombinations of parallel line of two 
which touches to outside of particle, is distance of parallel 
line of two which becomes the longest spacing in parallel line 
which decides aforementioned short diameter. 

rectangle which is formed with these four lines becomes size 
where particle is settled among those exactly. 

Furthermore, regarding to this invention, concerning concrete 
method which it did it mentions later. 

[0023] 

Regarding to this invention, as for proportion of conductive 
powder and binder,with weight ratio, conductive powder: 
binder 88: 12 - 96.5: is 3.5 ranges vis-a-vis the solid 
component of conductive paste, it is desirable ,90: 10 - 95: it 
is arange of 5, furthermore it is desirable . 

When conductive powder is less than above-mentioned range, 
because binder ratio becomes high, when there is a tendency 
where solderable decreases, exceedsabove-mentioned range 
because viscosity of conductive paste becomes 
extremelyhigh, as production of conductive paste becomes 
difficult, there is a tendency where workability which 
conductive paste application is done becomes bad. 

[0024] 

As for binder which is used for this invention, epoxy resin 
composition,according to need flexibility imparting agent and 
its curing agent are desirable, epoxy resin those of liquid state 
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isdesirable with ambient temperature. 

With ambient temperature those which crystallization are 
done can evade crystallization by fact that it mixes with liquid. 

epoxy resin of liquid state, by fact that with for example 
ambient temperature even withthose of solid it mixes with 
epoxy resin of liquid state with ambient temperature 
stabilizing with ambient temperature, also those which 
become liquid state includewith ambient temperature in this 
invention. 

Furthermore regarding to this invention, ambient temperature 
it means those where the temperature shows approximately 25 
degC. 

[0025] 

Those of public knowledge it can use epoxy resin which is 
used for this invention,it can list alicyclic epoxy resin like 
polyglycidyl ether* dihydroxy naphthalene diglycidyl ether* 
butanediol diglycidyl ether* neopentyl glycol diglycidyl 
ether or other aliphatic epoxy resin and diglycidyl hydantoin 
or other heterocyclic epoxy* vinyl cyclohexene dioxide* 
dicyclopentane diene dioxide* alicyclic diepoxy adipate 
which are acquiredby reaction compound* for example 
bisphenol A* bisphenol AD* bisphenol F* novolak* 
cresol novolak and with epichlorohydrin which epoxy group 2 
or more are contained in molecular weight. 



[0026] 

Those of public knowledge can use also flexibility imparting 
agent, can list compound* for example n- butyl glycidyl 
ether* versatic acid glycidyl ester* styrene oxide* 
ethylhexyl glycidyl ether* phenyl glycidyl ether* cresyl 
glycidyl ether* butyl phenyl glycidyl ether or other 
conventional epoxy resin wherejust 1 has epoxy group in 
molecular weight. 

Mixing one or two kinds or more, you can use these epoxy 
resin and flexibility imparting agent. 

[0027] 

for example menthene diamine* iso □> diamine* 
metaphenylene diamine, it can use diamino 
diphenylmethane* diamino diphenylsulfone* methylene 
dianiline or other amine* phthalic anhydride* anhydrous 
trimelletic acid* pyromellitic acid anhydride* succinic 
anhydride* tetrahydrophthalic anhydride or other acid 
anhydride* imidazole* dicyanodiamide or other compound 
curing agent* polyamide resin* phenolic resin* urea resin 
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i\ 

[0031] 

&l*frl**L -— JT-, =* 

[0032] 



or other resin system curing agent, as the curing agent which 
is added to binder, but jointly using with according to need* 
latency amine curing agent or other curing agent,it is possible 
to use, generally in addition such as tertiary amine* 
imidazoles* triphenyl phosphine* tetra phenyl /ft staple 
fiber *|C& borate etc to add compound which is known as 
curing promoter of epoxy resin and phenol type curing agent 
it is possible. 

[0028] 

content of these curing agent is range of 0. 1 - 25 parts by 
weight in point of glass transition temperature (Tg ) of 
conductive paste cured product vis-a-vis epoxy resin 100 parts 
by weight, it is desirable, it is a range of 1 - 20 parts by 
weight, furthermore it is desirable. 

[0029] 

Adding according to need jp8 +7 agent* coupling agent* 
foam inhibitor* powder surface treatment agent* 
antisettling agent etc and solvent other than 
theabove-mentioned material, mixing to uniform, it is 
acquired in the binder which is used for this invention. 

according to need jp8 agent* coupling agent* foam 
inhibitor* powder surface treatment agent* antisettling 
agent etc which is added may be something of public 
knowledge, content is range of 0.01-1 weight% vis-a-vis 
conductive paste, is desirable, it is a range of 0.03 - 0.5 
weight%, furthermore is desirable. 

[0030] 

according to need solvent which is added may be something 
of public knowledge, the content is range of 0.01 - 15 
weight% vis-a-vis conductive paste, isdesirable, it is a range 
of 1 - 10 weight%, furthermore isdesirable. 

[0031] 

conductive paste of this invention, above-mentioned binder* 
conductive powder and according to need the jp8 3rV 
agent* coupling agent* foam inhibitor* powder surface 
treatment agent* antisettling agent etc which is added and 
also, to uniform with such as agate machine* kneader* 
triple roll mixing and dispersing it can acquire. 

[0032] 

[Working Example(s)] 



jut* *&m*niiM\zMisLm't 



Below, this invention is explained with Working Example 

Mi 
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Working Example 



195~215g/eq)60 
y«JS/S?;UX— rjU(»«ftX«(*)». Sp d «« 
ED-503)40M«J % 2-7x^;U-4-^;U-f=2V 

-;u(HHftit(*)«. *ft**i7y-ju 

2P4MHZ)3 M^&tf vv7>v75K 3 M 
[0033] 

7K7*Xft-eft«Lfc¥iMfc«# 5.1 // 
m <D«ttiHI»(H*7hT-rXJnX(tt)IJ. f8in n n 

* sFR-cu)S*tt»at;*i!*-eftj*Lfc«,* 

1 'J^h^Ufcfcy AgCN 80g &tf NaCN75g 



[0034] 

flfc«tf>o*«tt 750g AtfllgA* 5mm 0)v 
;uzi-7tP-;u 3kg £&AU 40 #P B 1[I]3E£1* 
T. 1000 @CD^^t 0 >^lrJ:^^^^JtA< 
5.93g/mm\ffl*tffi£# 64.5%. 7X^htfcA< 
1-3 Rtf gg(D¥fc)*a&A< 5.5 JU m 

10-50%©ttB-e¥iS4< 20%T*fcofco 
[0035] 

±E-Cf»fc/W>y 35g, 

465g IC»«i:LTX^jU*;uei— llg £iD 

93:7 T-fcofco 
[0036] 

1.0mm a>iK7xy-;HBa»»«E(HAftfiRX 
ft(tt)SLftA« MCL-437F)0>fiffi£x?*> 
yic*y»*LfcB»c. H 1 

U 170 deg C "C 90 amai!!M(i3LT9« 



Mixing to uniform /K+V equivalent 195-215 g/eq)60 parts 
by weighty aliphatic diglycidyl ether (Asahi Denka Kogyo 
K.K. (DB 69-057-11 87 ) make, tradename ED-503 ) 40 parts 
by weight* 2- phenyl-4- methyl-imidazole (Shikoku 
Chemicals Corporation (DB 69-053-8434 ) make, tradename 
Curezol 2P4 MHz ) including 3 parts by weight ,and 
dicyanodiamide 3 parts by weight it made binder. 

[0033] 

In order next, average particle diameter which is produced 
with atomization method spherical shape copper powder 
(Nippon Atomise Kako K.K. (DB 69-246-4027 ) Ltd. make, 
tradename SFR-Cu )of 5.1;mu m after washing with dilute 
hydrochloric acid and pure water, with the plating solution 
which includes per liter of water Ag CN 80g and NaCN75g 
for quantity of the silver 18 weight% ago vis-a-vis spherical 
shape copper powder, it did displacement plating, water wash, 
dried and acquired silver plated copper powder. 

[0034] 

silver plated copper powder 750g and diameter which after 
this and into ball mill canister of 2 liter are acquired at 
description above threw zirconia ball 3 kg of 5 mm, 40 min 
turned, tap density 5.93 g/mm\ relative density 64.5%, 
aspect ratio average particle diameter of average 1.3and major 
diameter acquired abbreviation spherical shape silver plated 
copper powder of 5.5 ;mu m with 1000 tapping . 

quantitative analysis doing particle of abbreviation spherical 
shape silver plated copper powder which it acquireswith 5 
removal, and scanning Auger electron spectrum analyzer 
when you inspected concerning exposed surface area of 
copper average was 20% in 10 - 50% ranges. 

[0035] 

To binder 35g* abbreviation spherical shape silver plated 
copper powder 465g which is acquired at description 
aboveincluding ethyl carbitol 1 1 g as solvent, with stirred 
agate mill and triple roll to the uniform mixing and dispersing 
it acquired conductive paste. 

Furthermore, as for ratio of conductive powder and binder, 
conductive powder: binder 93: 7 was with weight ratio 
vis-a-vis solid component of conductive paste. 

[0036] 

Next, on surface where thickness removes copper foil of 
paper phenol copper clad laminated board (Hitachi Chemical 
Co. Ltd. (DB 69-053-5794 ) make, tradename MCL-437F )of 
1 .0 mm with etching , application it did conductive paste 
which isacquired at description above, in kind of shape which 
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[0037] 

«P>4tfc^m<* 2 <D|SB£#3000 OH^WSilS 

tti+fc«k?i*«4«-rt«)*fr3fc. 
««■<?#*:. 

[0038] 

e«iS<Di7K+>>«i!i(t*a-5-ass)(D±sij 

(No.l0-8130)8g fcflMtfl!l(No.lO-8132)2g £S6 
U 2g M»LTJ:<»I»#, -t 

<D*£ 30 deg C T»JlffiKaLfcfc* 10 Itm 30 
deg C OftfttMLtttTittKFmm 
■&rio 

«BKK«miKttT 1000 telct£*LT<SDBr 
ffifc8*lfc 150 fl0!>tt?l=Ol*-Cft&/JS&£ 

[0039] 
HJ6«2 

sum i "c*fc«fto*«itt 75o g &vmm< 

5mm <7>v;U3-7^— ;U 3kg £ 2 'J^NKD*!* 
1000 ®<D$-ytf->7 

5.22g/mm\ 4B*fffiJgA< 58.2%. T7.'< J ?bVcW 
¥*9 1.4Ri;fiS(7)¥t6)*!igA<5.6A<m(DlllSJ* 

«■ *f l r s © s tu a « i c o i» r in * <t c 5 

10~50%<D$gffit?¥^)A< 27%T?fco7c„ 
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is shown in Figure 1, 90 min heat treatment did with 170 deg 
C and acquired conductor 2. 

Furthermore 1 is paper phenol copper clad laminated board in 
Figure 1. 

[0037] 

With # grinding surface of conductor 2 which it acquires 
water resistant polishing paper oBOOO, smooth and mirror 
surface finishing it did surface of conductor 2, on thesurface 
which next is made this smooth and mirror surface application 
afterdoing solder flux, immersion it did in solder tank. 

It pulled up from solder tank after this, left in room 
temperature and aftercooling, it did tape test (After sticking 
adhesive tape, test which is peeled off) soldering of surface of 
conductor 2 concerning portion which is done. 

As a result, solder has not deposited in tape , is soldered in 
surface of conductor 2 you could verify . 

[0038] 

Furthermore, concrete measurement method of aspect ratio in 
this working example is shownbelow. 

primary agent of epoxy resin (Beuhler supplied ) of low 
viscosity (No. 10-8 130 ) 8 g and curing agent 
(No. 10-8 132 )mixing 2 g, mixing conductive powder 2g 
dispersing well to here, after the vacuum defoaming doing 
that way with 30 deg C, standing doing with condition oflO 
hours 30 deg C settling doing particle, it hardened. 

After that, it cut off cured product which is acquired in 
perpendicular direction,expanded cross-section to 1000 times 
with electron microscope and it sought the major 
diameter/short diameter concerning 1 50 particle which appear 
in cross-section, it made the aspect ratio with those mean. 

[0039] 

Working Example 2 

silver plated copper powder 750g and diameter which are 
acquired with Working Example 1 threw the zirconia ball 3 
kg of 5 mm inside ball mill canister of 2 liter, 50 min turned, 
the tap density 5.22 g/mm 3 > relative density 58.2%, aspect 
ratio average particle diameter of average 1.4 and the major 
diameter acquired abbreviation spherical shape silver plated 
copper powder of 5.6;mu m with 1000 tapping . 

quantitative analysis doing particle of abbreviation spherical 
shape silver plated copper powder which it acquireswith 5 
removal, and scanning Auger electron spectrum analyzer 
when you inspected concerning exposed surface area of 
copper average was 27% in 10 - 50% ranges. 
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[0040] 

mmm \ x*mtz'Uy? 45 g . xavntztom 

tt«tf>o*«tt 455g lC}§#J<tLTx^;u*;ut: 

h-;u ii g $mx.TJi»&i^t^«at;=*p 



91:9 Tfc^fco 
[0041] 

[0042] 

2'Jvh^fflyR-;u5;uS*rtl=38Jt« l TM»fc 

Sfto£$t& 750g 2W;ttg4< 10mm <D2?jUa 
=7tf— 3kg £&AU 8 ttlBBe**T. * 
Vf&Wfi 3.79g/mm\ 4g*fffiJt*< 48%. 7X 

^m±*<¥$ 5.2 stf*fi©¥*MftftA< 7.7 

10-60%0)8SHT?¥«I^ 45%T*feofco 



[0043] 

ttil*>o£ffl» 435g ir»JBtLTx^;u*;ue 

h-vu isg tiPAra**6i^t^i»aiK=*p 



87:13 -Cfeofco 
[0044] 

[0045] 
Jt&0l]2 
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[0040] 

To abbreviation spherical shape silver plated copper powder 
455g which is acquired at binder 45g* descriptionabove 
which is acquired with Working Example 1 including ethyl 
carbitol 1 1 g as the solvent with stirred agate mill and triple 
roll to uniform mixing and dispersingit acquired conductive 
paste. 

Furthermore, as for ratio of conductive powder and binder, 
conductive powder: binder 91 : 9was with weight ratio 
vis-a-vis solid component of conductive paste. 

[0041] 

Next, passing by step which is similar to Working Example 1 , 
it produces conductor, as for result of doing tape test which is 
similarto Working Example 1 , solder has not deposited in 
tape , is solderedin conductor you could verify . 

[0042] 

Comparative Example 1 

silver plated copper powder 750g and diameter which into 
ball mill canister of 2 liter are acquiredwith Working Example 
1 threw zirconia ball 3 kg of 10 mm, 8 -hour turned, tap 
density 3.79 g/mm\ relative density 48%, aspect ratio 
average particle diameter of average 5.2 and major diameter 
acquired flat silver plated copper powder of 7.7;mu m. 

quantitative analysis doing particle of flat silver plated copper 
powder which it acquires with 5removal, and scanning Auger 
electron spectrum analyzer when you inspected concerning 
exposed surface area of the copper average was 45% in 10 - 
60% ranges. 

[0043] 

To abbreviation spherical shape silver plated copper powder 
435g which is acquired at binder 65g* descriptionabove 
which is acquired with Working Example 1 including ethyl 
carbitol 15g as the solvent with stirred agate mill and triple 
roll to uniform mixing and dispersingit acquired conductive 
paste. 

Furthermore, as for ratio of conductive powder and binder, 
conductive powder: binder 87: 13was with weight ratio 
vis-a-vis solid component of conductive paste. 

[0044] 

Next, passing by step which is similar to Working Example 1 , 
it produced conductor, solder depositing in tape , soldering 
could notdesignate result of doing tape test which is similar to 
the Working Example 1 , as conductor . 

[0045] 

Comparative Example 2 
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lmm <Dv;H3~77p~;U 2kg £ 2 >J?h JUiDtf 

-;u^u§gi*iic}SAU2o amiaiEaF-rc. 

[0046] 

1**41 1 !B«0|gB^(7)»m^-Xhli. ItMz 

i»*js 2. 3 at; 4 iB«co^Bj(7)«m^-xh 

[01] 
1 

2 

Drawings 
[01] 

BM 
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silver plated copper powder 750g and diameter which are 
acquired with Working Example 1 20 min tried will throw 
zirconia ball 2 kg of 1 mm inside ball mill canister of 2 
liter, will turn, to obtain abbreviation spherical shape silver 
plated copper powder, but because cohesion of silver plated 
copper powder is unraveled and it is not possible , filling 
behavior couldnot acquire conductive powder of high 
electrical conductivity badly. 

Therefore job was discontinued with this step. 

[0046] 

[Effects of the Invention] 

conductive paste of invention which is stated in Claim 1 is 
superior in solderable. 

conductive paste of invention which is stated in Claim 2> 3 
and 4 is superior in improved effect of solderable. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a top view of conductor which was formed on paper 
phenol copper clad laminated board. 

[Explanation of Symbols in Drawings] 

1 

paper phenol copper clad laminated board 
2 

conductor 
[Figure 1] 
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